Functional anatomy of the peripheral olfactory system of the African lungfish Protopterus annectens owen: development of the primary olfactory pathway during postembryonic growth.
Seven specimens of the African lungfish ranging in size from 4 to 350 gm were used for the study of changes in the olfactory nerve and bulb during postembryonic growth as expressed by the increasing number of lamellae of the olfactory organ. Serial semithin sections were used, and the data were studied mathematically. The number of axons of the olfactory nerve, the surface area of the bulb, and the number of mitral cells increase exponentially; the mitral cell density decreases exponentially; and the calculated average convergence (counted axons/counted mitral cells) of axons onto the cells of the bulbar relay increases exponentially. Convergence figures obtained are smaller than those cited by other authors; two factors might explain this: first the mode of calculation, and second the fact that every year this fish undergoes a 6-month starvation stage marked by degeneration of the primary olfactory structure. A preliminary view of the primary olfactory pathway using serial-section reconstructions is proposed: An orderly projection of the mucosa onto the bulb takes place after a 90 degrees rotation of the system of two perpendicular axes which apply to both the olfactory organ and the olfactory bulb. This study suggests an original attempt at relating the postembryonic change in convergence and projection to the primary processing of the olfactory message.